Increase in level of functional messenger RNA coding for phosphoenolpyruvate carboxykinase (GTP) during induction by cyclic adenosine 3':5'-monophosphate.
The administration of N6, O2'-dibutyryl cyclic AMP and theophylline to fasted-refed rats produces an 8-fold stimulation of the relative rate of hepatic phosphoenolpyruvate carboxykinase synthesis in 90 min, as measured by isotopic immunochemical techniques in vivo. The mechanism of this induction was studied first by using a homologous, noninitiating cell-free protein-synthesizing system derived from the liver of fasted-refed, cyclic AMP-treated rats. In such a system, a 5-fold increase in phosphoenolpyruvate carboxykinase synthseis is observed at 20 min post-treatment and a 9-fold stimulation at 75 min, indicating a rapid increase in the number of ribosomes engaged in the translation of the enzyme mRNA after exposure to cyclic AMP. The level of functional mRNA coding for phosphoenolpyruvate carboxykinase was then assayed in a wheat germ protein-synthesizing system capable of using rat liver mRNA as template. The template activity for phosphoenolpyruvate carboxykinase synthesis is greatly increased in the poly(A)-containing RNA isolated from cyclic AMP-induced animals. Both the increase in the capacity of the liver extract for in vitro phosphoenolpyruvate carboxykinase synthesis and the emergence of enzyme mRNA detected in the wheat germ assay are completely prevented by a pretreatment with cordycepin at doses which inhibit the appearance in the cytoplasm of newly synthesized poly(A)-containing RNA. These data demonstrate that the induction of hepatic phosphoenolpyruvate carboxykinase by cyclic AMP is characterized by the rapid build-up of newly synthesized, actively translated mRNA coding for the enzyme. The messenger accumulation could be due to an increase in the rate of its production or a decrease in the rate of its degradation.